Biochemical and molecular effects of chronic haloperidol administration on brain and muscle mitochondria of rats.
The objectives of the current study were to evaluate (1) the respiratory rates and enzyme activities of brain and muscle mitochondria from rats chronically treated with haloperidol, (2) the protective role of dopamine (DA) D-1 (SKF38393) and D-2 (quinpirole) receptor agonists, and (3) the effect of haloperidol on the mitochondrial DNA (mtDNA) and protein synthesis. Thirty male Sprague-Dawley rats were subdivided into the following five groups: controls, haloperidol, haloperidol plus SKF38393, haloperidol plus quinpirole, and haloperidol plus SKF38393 and quinpirole. We compared the respiratory rates and enzymatic activities of brain and muscle mitochondria from controls with other groups. We finally analyzed the mitochondrial protein synthesis and mtDNA alterations (deletions, point mutations, and depletion) in two rats from each group. In brain but not in muscle from haloperidol-treated rats, we found a decrease of oxygen consumption rates using glutamate plus malate (-68 +/- 35%, P < 0.05) and succinate (-78 +/- 20%, P < 0.05) as substrates as well as low complex I, II, and V activities (-35 +/- 15%, P < 0.05; -54 +/- 13%, P < 0.05; and -60 +/- 33%, P < 0.01; respectively). The administration of SKF38393 alone or together with quinpirole prevented most of haloperidol-induced effects, whereas the protective effects of quinpirole alone were lower. Brain mitochondrial protein synthesis was decreased in haloperidol-treated rats and was not prevented by SKF38393, quinpirole, or both. We did not find mtDNA abnormalities in brain or muscle mitochondria from haloperidol-treated rats. Chronic administration of haloperidol in rats is associated with a nonspecific deleterious effect in the activity of electron transport chain of brain, and this effect is only partially prevented by DA D-1 agonists. These results suggest that other mechanisms different from DA receptors pathway can contribute to the expression of behavioral supersensitivity.